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1020010063059 #^ ^;^>: 2001/11/27 

[SBi^^i mm 

[gf^ttj^] 0002 
[Xiia^JH 2001.10.12 

[^^go| Method for forming plug in semiconductor device 

[^^ £1 1-1998-004569-8 
[llHdieJl 

[CHdiei^H] 9-1999-000101-3 

[S^^lgje^Sd^i 1999-024436-4 

SSH:>I] CHEONG.Woo-Seock 

[^El^^&lS] 691006-1002518 

[ogbH^] 467-832 

i^±} oiSAi ^A^^ eaai ^qhohum 107-203 

[^^] KR 

mm& iU2±9\ ffsoii Eimoi ?i2f ^01 mmm 

UD. 

i^^HH (£!) . 

20 m 29.000 S! 

31 m 31.000 si 

[^^yS^SSl 0 a OS! 

i^Km=?^} 48 i.^ 1.645.000 m 

imm 1.705.000 s 

[a^AiWl 1. 2^Ai- SAilAi(£a)_ie 
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S. 7 
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1020010063059 #^ ^^V: 2001/11/27 

^S.^l:di;^V^ -l-s]^ ^ {Method for forming plug in semiconductor 
device} 

S. 11^ ^ ^^oll -i-i-^ %^:Q^<^n^ ^^^^ 

i 12 ^ 3£ 13 ^ ^2^^1-5111 A] 

14^ S. 12 ^ 13:4 -f-'^Al^^ X^«<J-^^S. ^>€-^^ TEM A>;5l. 
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1020010063059 ^^ 'U^}: 2001/11/27 

S. 15 ifl^l £ 17^ ^ ^^S] t\-^ ^^]<^M ^>^^*S- 

£ 18 vfl^l £. 20^ ^ ^^s] Scf^ -iAlo^lofl rrl-^ a}:i^ld^;^>S^ 

S. 21 ^ S. 22^ ^ ^^^1 ^^l^l^Hl ti]:IE.^l^;^]-s] s-e^ii 
"o^^<^1 ^e]^#e^^^ :e.<^ TEM 

, ^^^^J^^^'^l^i^ ^^^^ S^^S* M-Bl-^ TEM Aj-^olcf. 

l]-'^*^! ^^H'H, '^>^^^;^ofl it|-^ :e.c^ ^fe-TEM 

21 : ^el€-7l^ 23 : S.^^l:diX>§Bl b]- 

25 : TflojE^^: 27 : ^^^>i5|1o1a^ 

29 : #^^9!^ 30 : PE-USG 
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31, 33 : ^Bl^l-el^ 31a, 33a : ^^^^e)-^ 31b, 

33b : 

«}-:£^l^^V ;^l^<^fl -f^tb ^ tiVJE^I^;^} 

<23> zte1i4, ^5.;sll4i>^>l- ;?fl2:^<^ 9X^^^ . ^^^^^] 0.16 um *=»1*1- ^l^ofl 

<24> nfB^A-^, ^S^e^^^J-^ ^-g-^H l-Sln* ^^^^ ^ #^7]- 

^:d^ofl uq.^ ^fll^(gap-fill) ^^IM- ^-l^J- ^7> Sfl.^^ 
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1020010063059 #^ ^;^>: 2001/11/27 

<25> t!-^, ^E^zL ^El* Al«g2l(CMP)M- '^el€^#<i=] ^(silicon recess 
etch)^ ^ 9X'^ ^^^^^S. 7]tf\^ ^ ^7} 9X^. 

<26> HBlM-, ^>^^aH] ^^3. A^;3.(SEG; selective epitaxial 

growth)* ^-§-^l<Hl «l)^tflo> ^ ^^l^<5l ^t^. 

<27> Br>i^-^ ^^^^(seo^i >^^^j-^>£^ ^ 

^^^m ^^^^^ 
<28> ^:e.:*>-S<^'<'i ^>7l:^^e^(SAC; self-aligned 

contact) 7fl'^* ^-8-^ ^S-A] ^^B]-iE.^o] £.elid:cl-. 

<29> ^el^^^^(SEG)^ 3fl€l-€<^l 'id^'^^ (selectivity). <i 

^ thermal stress)*^ 3J|a1e ^>^3(facet generation) *3= 

^ ^Tfl ^ 

<30> ^wV^-^-S., w.olcl(LPCVD)^ ^-f , ^Sl-^ ^ll^^^ 850 X:o]^} 

^^oflAi A>2j.D^ ^l<go| -.;goll tifl-f Ol^Cf. 

<3i> 1451-^^. ^:a.*>3^^ -^^^j-^s* ^^<>1<i> - 

(thermal growth) ^7}^t\-, 
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1020010063059 ^^^^V: 2001/11/27 

<34> ^2fl7l#o)l tt)-^ «V£^l4i^>^ #elZL ^'^^^J-^^, £ loll S.^!^ 

<35> HCl-g-. iE^ofl^ S.A1^>^1 ^$i:>c]n>, >3-7l ^l^H (5)<9=^<>>2fl5l ^ 

<^l-§-t!- ^>^^ ^^^^^ ^ oj-g.^ 4^1^^:^^ ^^*H 1-^ 

^. 

<39> ZLtf^, >8-7l wl^^^sl^f^(ll)* CMP £^ el^ <^1:^1 (silicon 

recess etch) ^^^H ^7] #e=lii^^*(9)tflo|l ^^7] 1-^1-^ ^«^^( 

tiliEAl)ui|. ^7]^o_s. ^#Br>^ ^^#a1::t(iia)» ^^^tl^. 

0.16 //m 7]^^ ofliii^StiKhigh aspect ratio)* 

52-7 



1020010063059 #^ 'U^: 2001/11/27 

* ^^^^>7l ^«fi>H^ -JlPsl-^^ ^^mCMP)^ HH^Jl wj^^^ei^ 

<42> -a ^^^5. ^ti.^ ^5^^ tube type LPCVD)^ ^a]:^ 

^(in-situ c leaning) 7] 0^7] ^^<=^] ^^HB] ;^l^ofl ^j-^^^^rsl-^^ol 

7l^ ^7> ^inl-. o]^ c^-^^^Bl^ #^;^1«J-(contact 

resistance)<^l ^sl^'^^^(SEG)^ ^^^1^<^1 «l«fl 3afl ^£ ^7>a1^ ^ 

7> 

<43> ZLEjjl, ^efl7l#<^ rt|-^ l-S^ZL 371^1 iifl^^ 

Htil^ ^7H ni|.^ ^el^^^^ 7^ I'fl^ ^^ol ^;il]7> ^ ^iE 9X^. 

<44> Cl^c>], ^2fl7l^oll n|.^ S.^^ ^^i^^^^. JL^S. H]^^ 

i^^^^^el^o] tflt!: ^ (phosphorus)^ T^^o] ^^a^ ^e) 

.ran ^^^^^(<^3il^^^)oi] aisj) ^^5)0^ ^^^^ ^-l^^l^ ^ Si^. 

<45> S^oilfe ^2fl7l^oil 14^ #eiii ^^^1}-'^^ 4 

<46> f^Hfl7l^ofl C]-€- ^^l^lfe. 7|lolE^^2). ^^^^-^cg^ol ^A^^ ^ 

<47> ZLt^^, ^7] f^:a:^<am^l£'^l)* ^^^^S ^7] l-^l-^ 
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1020010063059 %^ 'U^}: 2001/11/27 

<48> o]o]/<]^ ^^7] €-^-i-(ol-£^])vfl<Hl -^7] ^s^^ 

-a^^^^ -H-^l^M ^el^^^^J- l-e-lzL(SEG plug)!- 

<49> ^^7]st\- tq-^ ^Bl^-^j ^(selective 

epitaxial growth of silicon)^^ ^^^^J-^l ^^u. 

<50> ZL&|uf-. >^i-7l #Hfl7l#<Hl $ic>]Ai^, LPCVD^J-'^* ^V-S-^m ^4- ^^^'^ S 

<5i> oieitb f^Hfl^ ^'^^«J-^<=>fl 1^%^]^ (TCE; 

thermal coefficient of expansion)7l- ^^^^t]- b.7] ^^<^ ^iE. ^^<^1 

<52> f^Hfl7l^ofl ojtol^l^, UHV-CVD«<}-'^^ ^>-§-^]-^ ^-f, ^Sl-Bl-S.^<H1 

oil «l«fl ^^^^ ^tb *^^<^1 ^ lOtifl ^3E.5. #«H€-i=l-. 

<54> sl-l^o^ ;<11^01 afl^^ ^^^*>^ ^-?-<^l , - 

^tl-. 

<55> HBlJl, ^Al:^ S.^^Efl6)lA-l ;i^nl-oll cfltl: -Jd^^^ <H^-?-^. 

^iltbcl- s:>t:-l5l-i nofl tC|-^ >.^^^;£0^ «.7].5lj^].t:^ 
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1020010063059 #^ 'U^}: 2001/11/27 

<56> o]^ oi^. ^^^(SEG) 1^ ttl^lM* ^7}^^9]7\] S\B.S.^ 

<57> ZLEjjL, >i2fl^S] "^S.^ ^EfloJl ^ej- ^1^2^ ^bI^^J^S) ^''^^ 

(over-growth) *>fe ^-S"**! M-^f^ f^^^^^^ CMP ^^^^^1 ^ 

<59> ^ ^T^o^ 4^ ^A^Ai<=>fl ^^^(sex^)^ 

<60 H^JL, ^ ^^l-Bln ^>^^Alol] #SlZLSl ^^X-]^ 

- <6i> ^ ^i^o^ ^ci-^ ^e|^#Bl:i^ ^i^fl^«^l dbS-Sl^ ^Bl# 

- • <62> C-l^o], ^ ^i^o^ e^#^^<HlAi^ T^^^^&l^ '^^^^ 
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1020010063059 %^ 'U^}: 2001/11/27 

<63> Aj-7] ^^^^}7] ^ ^^<^l a).^- «}:£^]^:^>s] l-s^n ^^^^^^ ^, 

^71 ^^*^^<:il ^^^^ ^ ^^-71 ^^^^ s.^^ 

<64> Stir, ^ «i:£^l:di;^>^ #elZL $jl<H^i. ^'a^* 

^<H1 Sl^ ^^^i3JflolA-i:^^>3-6ll ^^^^ ^^1* c) • 

^Vig^ofl o;i^ ^^^i5llolA-^«-^>^j-o^lB> A]-5|.n]-0- ^A^sf^ ^7] ^Sl 

B]->i3jflo]A-i# ^^^^ ^'^^*]-^ ^^1^^, 'S-71 
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1020010063059 %^ '^y^}: 2001/11/27 

^71:^^ l-H]-^^> ^^al^m S^^V^ o.^tbcf. 

<69> (-^aHI) 

<73> ^Cf^. -^7] ^el^7l:^(21)^ Tflo] 3 ^o^n^(T3l3£A] )3^- 

7llol E^S(25)^ ^^^*>J1, ^71 7ll<im^S(25)* i^t!: ^7^ ^s)€-7l^(21) 
^ ^^<H] '^11-1-<H ^^i-s^>Jl <^11}->^^ '.i]z1-^^^ 

^^3jOo1a-1(27)# ^^^tb^-. 
<74> olo^Ai, £.^ofl^ £.Al*V^l ^Sil:^l'2V, >^7l ^^^>i3tflolA-l(27)^ *y=^^>efl 
^ ^Bl^7]:^(21)iflol] 1-^1-^ ^«a*H ^ ^5ll^-§- l-^l-^^'^^C 
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1020010063059 ^^ ^^]-: 2001/11/27 

a|^7l^(21)^^^ v^^Al^lfe ^^^Jtbcf. oix4), ^7] ^^^( 

-^M #el-2:ii>^^sl^ ^^z]-^Bl(post etch treatment) SE^ 

<77> ^e|^l<^l, NF3, O2 ^^1 ^51^71:^:21 %^^<^^ 

iflo^ ^l-^o] xlf^C damage layer ^iTltbi^f. #2l-^n> 

^5l2::d-^S^ NF3 + O2 ^^7>>i* A>-g-S>s), NFs^ -fr^^ 10 ifl^l 100 

seem. O2 ^ -n-^^ 30 i^^l 300 seem, He^ -R-^^ 100 vfl^l 2000 seem, ^^^fe- 
1 vfl^l 200 W, <?J-^^ 1 mTorr vfl^] 10 Torr, ifl^l 200 "C^ 

^^tbi^. tb^, ^7l #Bl-2:P>^^el^ ^e)€-7l^^ ^^o] ot 50 a c^l^ 
7> ^^tb^. 

^iTltb^ ;^><?^^V^^<^1 ^^^] A5^^€ ^ ^7] nfl^olcf. t^-n]:, ^].o^ 
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1020010063059 #^ ^^>: 2001/11/27 

^l^*>7l ^tfl H2S04^ H2O2 n=-§-^# 1:1 ^^1 lOOaal^S -^^1^>J1 SrS.^ 80 
ifl^l 120 V, ^]^^ 1 vfl:=^l 20^^«i> ^>««1b^>JI, 2^:^]^ ^^^<Hl 100:1 tfl^l 
500:1S HF^-g-^o.^ ^s)^7l^S^^ <:>^^# o]v^^ ^s\. 

B^-o^ Aiz^Bl-^E^ 20 vfl^l 50 A '^^<^]>^i ^^It!:^-. 
<80> ZLCf^. £. 7011 S-A]^ w>5i}-:y:ol, .^1-71 ^^*(T3l£.A])^iaoil o;^^ ^s)^ 
71^(21)^1 Jt^^ JL^tb ^^*("1S.'«'1)^<^1 -a^^ ^Bl^^sl^CSl) 

<8i> ^^i. LPCVD1}-i3<^1 fijSfl -{d^^ ^e1^1-&l^(31)* ^J^^l^l^ ^:^o)1 tfl 

^^*>^ ^1=1-. 
<82> LPCVD»S-^<^1 ^^^^H^^(SEG)^ ^^^^1^1^ ^-f, Si-H-Cl • 

7l^o.^ rcS-H2-HCl 7>^ MS-H2-HCI ^1^^^ ^-g- 

^ ^7> Six:]-. 

<83> DCS-H2-HCI '^l^^* ^-g-*>^ ^-f . ^S.^ 750 vfl^l 850 

^ 5 760 Torr. DCS -R-^^ 0.1 i^^^l 1 slmolc^, HCl -R-^^ 0 ^fl^l 1.0 
slm<^H. H2 -^^-Br 30 150 slmO.S. ^^ttt:]-. 

<84> MS-H2-HCI ^-§-^ ^-f , 750 vfl^l 850 X:, 5 

vfl^l 760 Torr, MSCmonosi lane) -^^-Br 0 I slmo]^ , HCl -B-^^ 0.5 
5.0 slm^lD^. H2 -B-^^ 30 vfl^l 150 slm-2-^ ^^tt^. 
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<85> ZL^JL, ^7] ^71-^1 7>iAl>x^ , ^-f-^^S 1 

Ml^^l 10%^ PH3/H2» 0.1 1.5 Sim ^S.S. ojiq), ^^2^ ^e)^ 

7l1olEAl-o]o^ ^o] 1000 A^lel-^ 600 1000 A^S. '^^^^^-l^^ 

(3lb)<^l ^^^*V^>H ^^s):e.^>H ^^to] oj:j:^>7fl 

<88> .g. ^x^ofl ^e|^$5lli(31)* UHVCVD1}-^«^1 s]^ ^ 

^ ^>a^^<^l ^^3*>7l Al^*>^ ^^>g^Hl^(SEX})^ ^ifl ^^7} ^fl-Hfl 

•^l-a ^^1 (incubation thickness)S.^i , 800 vfl:^! 1200 Ao]t\-. 

<89> Cl2 7>^* SEG ^^^^^ #7>Al^ ^^1^. 

^cfl^ >^^^>^£7> ^ 9X^. 

<90> it|-e|-A^, UHVCVD<H1 ^t!: -a^^-ie)-^ ^^=l ^^i^]<^], ^]^^ 

¥^11- %-§-*H ^ Si 71 i41^<Hl ^^p>^^ ^«fl Cl2» 
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1020010063059 ^^ ^^>: 2001/11/27 

<9i> ^e^^#s^:l(3l)s^ ^^i-^:?!-^^.^. siaHe + ci2 + H2 

Af-g-sfD^, o]-i- 2^2^o\ 1 1^:^! 10 seem. 0 0 i^^l 20 seem 

^S. ^S.-9-^]^t^. Si^. ^7] ^7] H2«^l 1 Ml^l 10 % PHs ^-fr 

^ 7>>il- ol-g-^H ^'^l^ 3E.^S:?H^oil>H ^^t!:i4. ^M, ^S-^ 600 ^fl^l 
800 °C^]3., 1 50 mTorr^ ^-^I^Hl^i ^^Ittcf. 

<92> ZLelJi, ^B]^^e] 11(31) ^^^#<^l GeH4» ^7>^>^, PE-USG 

-il:^^^*^ 7fl'a£]^>^i >^i^^£7> #7>tb^-. ^M, GeH4^ ^ 0 ifl 

^1 10 seem ^S. ^o] w>^2j§>iq.. SE^, ^e^^l-e^ZL5^ 

^^1^ ^^*(ol£A])o^ 60 tfl^l 100 

<93> ^ ^t^cfl ttj.^ :t^i^i/S.2il^ ^^^^oil 

^^^^>^ ;^-f<>ll tflffl 5. 8 ifl^l £. 11* ^^t}<^ ^^^}^ ^-^-^ 

^el^#elzi(31)» ^^^^ <il4^<^ ^^1^ ^-9-^ M-Bfia 5ll<:>1<>>:^H«:>m 

<95> ^^i, S. 8^ 'i(40)2f 'i(40)><«>oloil BPSG^(50)S. ^^^]7^ M-Ef 

'a 5)lolo>^3EolD^, £ 9^ €(40)^ ^^-i ^tfl SAltt 511o1o>^:£o1t:.^, 

<96> 5. 10^ 1 ^fl^l 10 Mm) n>iaL(70)S € 

(40)^^* 7>^^ ii^ ^ ^^^^* ^^*H ^^^4^(PR)^ S.^* 
^A]^ e)lo]o>^£.oli:].. 
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1020010063059 ^^ 'U^}: 2001/11/27 

<97> olo^A^, ^z^^^Kspin wet etcher)* >^>-§-s>c^ -i^^^^^s^ a> 

<98> iit\-%-, £^<H1^ JE.Als>;^] #53:^1°]:, ^ItI^:^ dt:^i/:E.ellol o] 

^^^^^^ ^e1^7l^tfloll ^^>i/=.^l^(cl£Al)^ ^'^^tb^^-. 

<99> <il<H^i, dlii/:Be|l^^ CfAl Jl^:£l-5^-^u>^5l-^(HDP)<^l ^tt 

-arSl-^CDltAl)^ ^sj-^i-i: CMP^ ^^Sj-Aj^cf. 

<ioo> TE. ^ ^tgoi] tc).^ <q^6fl f^:?]:^«?!^3J). £.>>lt!: 

e)lolo>^:£o]al, £ 12 ^ £ 13 ^ ^ ^^<^1 

<ioi> £. 12 ^ £. 13'^1 S.^]^ ^\Si].:^'=>] . ^Jafl^az). >^^^Ei-^oj)A^ a. 

<102> SE^, 3E 14fe 5. 12 ^ 13<^lAi ^>-g-?}r ^'a^lS* X^«J-^-^S ^>€-^^ 

1000 A ^£ ^el^ol 3E.iS«Hl^i^ -id^^^^^^eleCSEG) 

<i03> t!:^. -g- cf^ ^^Hll-°fl 4^ ^JE^l^;^>fi1 ^^^1}-^^ ^ - • 

<i04> £ 15 Lflp^i t£ 170. ^ ^vgo^ -M'^l'^l'Hl ^i£^l:5i^>^ l-sl:^. ^ 
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<105> £ 18 tflP^l S. 20^ ^ ^^^1 acf^ ^Ajoflol] it).^ aVt£^]>i,;;^].o^ ^^O. 

<106> £. 21 ^ S. 22^ ^ ^Alc^H n).^ ti>3E;^l^;^>2^ ^e^n ^>^^ 

«J-^<^1 >is1^#5lzisl ^>^^^^oil xr}-^ :i<:>^ TEM 

<107> t£ 23^ ^ ^^1«^1<^1 itl-^- aVS^li;^}^ l-sjn ^<^^i 

. UHVCVD<^1 ^«fl ^^^Alofl -tVsl-Bj-s^l^^o)! >^el^^>«>^^o] 

<109> £ 25 26^ ^ ^i^fil ^>«>1«^H1 «>S.^ldb^>Sl #5lZL ^^^iJ-'g 

<iio> ^ ^^sl cf^ ^aHHI 4= ^5.^1 ^;^>s^ ^e^zi S. 15<H1 

<111> JUtq-^, 'a-^l ^ el ^71:^(21)^1 :5i;<>^>*^«^^'S-o11 7ll<^lE^o^Bl-(Pl£Al)il. 

7llolE^2:(25)* ^^^*>ul. ^7] 7llolE^2:(25)« S.^^ ^7] -^2^^71^(21) 
21 ^^ofl ^]9^<^ ^Sl-Hl-(Dl£Al)^ #^^*>^ <>1* <5l«<3-^^ ^^1-^^^ 

^f-sfl AI^^-^S ^l7l*H 7flolM^2:(25)^ S^ol] ^^^^i^ilolAl 
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(27)* ^^^^cf. o]^^ ^7] €^^^2|lolA^(27)^ 7l]olE^i(25)2l ^ 

<112> ol<HA^, S.^<^1^ S.Al5>xl ^Stt^l^, >8-7l ^<?1^^5i]o]A^(27)^ *y=^<^>2fl 

<113> ncf^. ^7] ^9^^^n^]^^(27)-dr 3L^^ ^^l^S^ ^^-Hl ^^^(29) 

<ii4> ojo^A-l, >a-7l ^^^^3i)lolA-l(27)» S.^^ ^S^l ^V^ofl PE-USG^^ 

^(30)* ^^V^^S oinfl, PE-USG<+^^(30)^ 300 

vfl^] 1000 A^^lrf. <5li^, A^S)^ iii^i ^v]^^]istep coverage)^ 50 % ^l*}^ 

<115> SE*]:, -^1-71 PE-US(KJ:s5-^(30) ^z^^Hl , SiH4, N2O, He ^^^ll^i *>M-* ^ 

7}^S. Aj-^^l-Jl, 0.1 xfl^l 50 Torr, ^5.^ 350 550 

1C, 21-^4^ 100 vfl^l 1000 WS- S^tlrcf. 

<116> ZLcf^, :£ le^ll wl-sf^o], >^V7] PE-USG <a:Sl-e]-(30)* ^^i.ijz]-^;^ 

«^ fil^ ^7] 7flolE^^(25)>S-^ofl ^^^>i5flol>H(27)^^«^^ ^ 200 ifl • 

^1 400 A ^3E.^ >5d^^-^S. ^]7]^t=^. ^M, z]-^^ a] ofl , 

^^*(i^l£Al) ^51-^^4 <^lAi (27)^ e^*<^l-2fl^ ^el€-7l^^ 
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<ii7> ^7] PE-USG^2|-^^(30)S1 HF -§-^^ >««f-§-«]-c^ 50 

500 Hfl^iE^ ^^^(DI)o)l 50 vfl^l 100 1C ^S'^^^Hl^i -^l* 

■i-ol, ^wlBl^l7> 50%^ PE-USG^* 600 A ^^'^]^^^, 

^z^- El-;^!^ 300 ifl^l 400 A©! 

<118> t!:^, .^71 ^^Alz^-^;g^ ^^^^ofl:£ ^^^H].rt-«.«.ol 7fl^£)^l 

^^<=H1^ ^7>S. ^1=^51 ti>^>a«^l-&^^^^^ 9X^. ^1^ PE-USG^ 

T^^l 150 A^?>^1 -^^Itlr^-. 
.<ii9> o]o]X\^ ^^^<g<HlA^ ^^2^ ^5:i^#sl:3.1- ^^^^1-71 ^oil, LPCVD yj-'gofl 

<i20> sEtb, ^^71 >H1^^^^ ^ l^wl^lSC thermal budget) ^^<^]'H 

RTPCrapid thermal processing) ^>-§-^><^ ^^^1-^ ^<^1 «>^^*M^^ 

^ Bflol^yj-i^oil o]sfl ^A]^ ^s. o;icl-. ojnfl, .^71 RTP^^^, ^ 

S.* 950 "C (^^#S.(ramping rate)^ lOt:/^ ^l^i-))S- ^i-s^^l^^, 

<i2i> ^d^Hfl<^1a^^^. 750 ifl^l 950 t:^s.<Hl>H 30 ifl^l 150 ^^91 ^ 
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<122> Ilt:f^. s. 17<^] iEA]^ ^7] ^^*(t3lHA])^^ofl oj^ ^^n|. 

iii2llolA-l(27)u2}- ^el^7]:^(21)^ i^tb ^ 

^e|^^e1::i(33)* ^^^J-^l^lcf. 0I141, ^^7] >«d^^ ^el^#&|ii(33)* 

<123> LPCVDy*}-'^*^! ^5^^1-&|li(33)-ir ^^^1-^1^1^ ^^<^1 cfl 

<i24> LPCVD«oi-^<^l ^e^^^^^(SEG)* ^^^^1^1^ Si-H-Cl ^1 

rii^* 7l^o.^ t}c^ DCS-H2-HCI 7}:±L Al^Efl MS-H2-HCI Aji^^ ^-g-^ 

<i25> ni;^-]^ DCS-H2-HCI 2^-g-«>^ , 750 ifl^^l 950 •g-^ 

^ 5 ^y^] 150 Torr, DCS -^-^^ 0.1 vfl^] 1 slraolc^. HCl -^^^ 0.1 tfl^] 1.0 
slm^H, H2 -fi-^^ 30 150 slm^S. ^^^t]-, 

<126> MS-H2-HCI ^1^^^ ^-8-1- ^-f, ^2.^ 750 tfl^l 950 r, ^^^5 

vfl^l 150 Torr, MSCmonosi lane) -^^^ 0.1 I slmoM , HCl -R-^^ 0.5 vfl 

^1 5.0 slm<^lH, H2 -n-^^^ 30 vfl^] 150 slm^^ 

<i27> nsjJi. ^-^^^S. 91^]^- 1 i^^l 10%^ PH3/H2* 0.1 

1.5 Sim 1-^ ^^Infl, SEG '^^^Bl-;^!^ tH^IhaH ^.o^ 60 % 

100 % A>ols. ^^^^cf. <^11-1-<H, 7llolEA|-olo^ M.O] 1000 A<>lei-^ 600 tfl;^] 
1000 ^^^^1?^ €'=f. 
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<i28> o]^7fl ^M, ^e)^7l^(21)fil S^^^HlA^^ ^^^^^^^(33a)ol 

(33b)<il ^^^^s^V^'H 'H^ ^^S)H.S-i<| ^^*o] nfl^^c^.. 
<i29> s. 21 ^ s. 22ofl £^1^ ^^^^<^l>^i i=^^^^2l^<^l ^^'^^}:n. 

<i30> UHVCVD««J-'^«^1 'isiei-s1::L(33)^ ^^^''•l^l^ ^^<^1 tfl 

<i3i> £ 23^ UHVCVD<^1 ^«fl ^^^^Hl <:l:^Ei-2l]^^oil 

<132> UHVCVDCultra high vacuum chemical vapor deposit ion) lJ-^<^ ^e) 
^#e]ZL(33)* ^^^^m ^-f . S 23<^1 SAjs) ti>Sif^o] , 

^sr>^ SEG^ ^tfl ^^^l7> ^fl-Bfl<^l'5d incubation thickness)^.^] ; - 

800 tfl^l 1200 A<>li4. 
<133> Cl2 7>^i# ^7H7!^ SEG -^^^l* ^^^-^S. #7>Al7^ 

<134> rc|-E}-A-l, UHVCVD*^! l-elZL ^>^^Alofl, oie^^ ^^iill*^!^ 

^^1* %-§-*H ^cfl ^ ^7] nfl^ofl ^^i^>^* ^Sfl CI2S 
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<135> ^V^, ^7] ^5l^#e1ZL(33)2l #2hS:?lO.S^, Si2H6 + CI2 + H2 

<=>]^ -n-^^ 1 ^^1 10 seem. 0 vfl^l 0 ifl^^l 20 seem 

^S. Al^cf. s^. ^7] H2<^1 1 ifl^l 10 % PH3 o] 7} 

^* ol-§-3^H ^^1^ S.^S:?i«Hl>H ^^t!:^. ^S.^ 600 i^^l 800 1C 

olJL, 1 vfl^l 50 mTorr^ '^^^Hl^i ^^Itt^f. 

<i36> ZL^Ji. ^7] ^ej^#ai^(33) GeH4l- ^7}^^, PE-USG 

'^i^^o)] tflt!: ^^^^^1 7ll^5|^Ai A^:^^^7} ^7}^t\., o]t4), GeH4^ ^ 0 tfl 

^1 10 seem ^S. ^o] wj-^^i^j-cf. SSGl-e^nSl ^ 

^*(PlS.A])o:| 60 ifl^l 100 <^l€-T=1-. 

<137> s. 24a«Hl S^l^g w>5q-:&ol, ^^^o] ^^*>7ll E)^! 

'a-5|-^^<Hl>H£. ^Tfl ^^^^'^l ^^5)1^. ^sl^^(window), ^ ^^^^^^^ 

<i38> s. 24b^ €:^«1-7fl ^^s)^^ SEMA>^^S.^^, 

£ 24b«Hl w>S)-:y-ol, ^^^^go] 7]$^ K^^3i7} q-E]-^^ <y: ^ ^ 
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(41)^ ^^^^^ ^7] >^^ol] ^^n^- 

<141> (51)^ ^2ht!r^. 

<142> ojolA-l, s. 19^] S-A]^ «l-^^c>l, ^S|-^(51)^ ojifJ-A^ ^^^^j SEfe 

<143> £. 20O11 S^^]^ «>^^<5l, ^^^5^^(51a)* ^^*ifl<^l 

<i44> H 25 ^ IE. 26<^1 £^1^ w><q-:y:ol, ^^^i-^oflA-^ c}-^^^e)^(53b)<^l 
^ ^ Si^. 

<i45> ^7loflA-^ ^T^tt ^ ^^<^1 ^5.^1dli:^>^ ^elZL ^A^«c}-^ 
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<147> SE^, ^ ^T^oj] ir).s =e^^ ^>a«c}-^<Hl $l<H>^ife. ^>7l^l 

^^ofl^ ^S|-^^^2ilo]A^* ^^^A]^ #0.^-^ ^e|^>^j^(SEG) ^^^^^ 

^>s}-^^^ ^2}-^^^ ^^^^ n>^^ *J=^>^l^a ^ #5l::i ^ 

<i48> n^Ji, ^^^^n^lolA^o^ #^^<^1 -gele ^■^^]^ ^B.S.i^ 

^^€^^2l^(SEG)^ ^-g-7>^Aj^ -^-7> ^l3:^^-ir ^^^A] 

S. ^-f-a.t:f #eizL ^^-1^>711 ^ril (<^1«<H, * 

<i5i> SE^^ ^ ^Tgofl sio^A-lfe ^2|-^5.^<H1 ^^^.n} ^*}(charge'>^ f-l- 
( bombardment 4i^(defects source)* ^^^^ij- a}- 
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<152> rchB^-A^, o]e]t!r ^^^^} ^^^] ^isfl ^z^• z^]xj]:^]7} ^^^] ^]7]s\o] 
^#e^ZL ^^Ajcfl ^7] afloi^a - bake) ^^l^V^l 
^^f-^ ^^^^1^ ^7> Sit:!-. 

<153> zielJL. ^ ^^<^1 7)lolE^3:Sl ^^1*>^ PE-USG 

^ p>i^ ^51-^^ ^o]^ ^^711 ^1-71 (SAC) ^^^1^ 

<154> ^ ^xgofl ^<HAi^, ^^2^^^^^B]^(SEG) #<^£ ^ 

^* °11^<H1^ ^;^17]- ^o.c^, 7>^^^£ 

<i55> ^^^^ ^^^^h1^^ c,1-§-tb ^^^AHi (111) 3|| 

AlM(facet)» -a-^^l5'l7l "^^^ ^^n^^^^ ^el^o] ^s] :e.S*<| 

<i56> ^ ^x^6\] oio^A-^^, ^^^^^^ ^^Hdeposition)^^ 

7]t}7] ^^}^Ti}^3.(cen closing mask)# A>-g-5r>ji ^aia]z^7] 

(spin-wet etcher)* o1-g-s1-<^ ^^'Hl^^^^ ^^"'l^ll 
<157> n^-el-A-l, *e1zi ^^oi] cfl^!- ^^sr>( thermal budget )7]- 800 ^l^HM 7> 
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n] ^^^1^ ^7]- ^cf. sflM:^]-^, '^yv^o.s. uHvcvD^^^ lpcvd ^^iT=f ^ 

«fl7H^ ^ :=^-1^«i-?-*>^^(low thema budget process) ^ 

^dii^* ^di^^l?^ ^;^l2^o.s v^^ ^ $Zo.rr^. 
<i60> ^ ^1^^ 3.^0^ w>^3j^ ^^]<^1<^1 <^>M^M. ^ 

^]^^ 7>^ ;^>e1-^ cfoj^ ^x\7} 7}^^ ^o]^. 
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[^^«<^ 1] 

[^^*^ 2] 

^ll«J-«^l 9X<=>\^^, ^^^^ ^^^*>7l ^ ^7] ^^^7]^^d{i 711 

^^1 ^ 'S-^l 7llolE^2:^ ^^^<^] ^'?!^i3^1|olA-1«.^>a-<Hl 

* ^^1* 1=1 ^^1-^^ «]:£^l4i;^>s1 #slii 

^l2*j-oll ^o]X\, ^7] TllolE^S^ >a-^^oll ^«S^ri3^1olA^«-^>S-oll^ 

^oll ^^^^ ^^^ar>^ ^^l^f. ^71 -^iS}-^* ^^.MZ^-^;goll o^gj) Al^^o.^ 
>ll7l*H ^7l 7llolE^2:Sl >a-^^oll ^^^^l41olAi«.^>a-«^lo> 
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[^^Ih 4] 

^. 

I^^^J- 51 
[^^^J- 6] 
[^^*c!- 7] 

^16^<^1 ^<H^i. PE-USG^2|-^^ SiH4-B-^^ 10 ^^1 200 

scan. li2PS^ O2 -B-^^ 100 ^^^1 3000 seem. He -R-^^ 0 lOOO seem 

[^^*^ 8] 

^16^<^1 PE-USG^^s]-o^ 'a-^^ 0.1 i^fl^] 100 

Torr. ^S.^ 350 600 r. 4^^^ 100 vfl^l 1000 W ^ s.;go.^§].^ 
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[^^^J- 9] 

^]7^<^1 9X'=>]^^, PE-USG<J:s}-^s] 300 vfl^] 1000 A<5l^ 

10] 

11] 

si, 50 i^^l 500tifl^ 50 ^^1 100 t:^s.<^l>^i ^^1^>^ ^^i^S. 

12] 

^13^<^ $i<H^-1, ^7] ^^^z^-^^^, H2SO45+ H2O2 ^-8-^^ 1:1 ifl^l 100:1 
S. -B-^l^Val, 80 ifl^l 120t:. ^l;^^ 1 ifl^l 20^-^^ ^^It!:^ 

oil HF-§-«^^ ^•l-S-^H ^«8*V^ ^s.^ldb;^l-si 

13] 
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14] 

[^^^J- 15] 

^^*>sl, NFs-^^^ 10 tfl^l 50 seem, 30 vfl^l 300 seem. He -^-^^ 

100 ifl^l 2000 seem, 4^^^ 1 ^fl^l 200 W, ImTorr tfl^l lo Torr, 

[^^^J- 16] 

^12^011 $i<^^i, ^7] ^^^t!-^ -S^^H ^^^>^ 

17] 

^116*J-<H1 ^c>1^i. 'S-^l 'yAl^ ^il^^^^, ^rlinflol^oll ^#-^Al^>s], 5'ifl • 
^1 ISOslm -B-^^ ^^^4 1 ifl^l 200 Torr ^ "^-^4. 750 ifl^l 950 ^3E^> 
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[^^^J- 18] 

19] 

>ill6*J-<^l Si<H'H, ^^-71 -yAlJ^ RTP iJ-^oil :5l^^>^. RTP 

^ 950 r^S.^'H ^^-s^^l-^ ^S.-a-^^ s^>7^^£^ 10 100 1C/^ 

20] 

HCl 7>iAl^^^ ^-§-3^>^ 750 ifl^l 950 t:, "a-^^ 5 tfl^l 150 

Torr, DCS -R-^^ 0.1 xfl^] 1 slm<5H . HCl -R-^^ 0.1 ifl^l 1.0 slin<:>lT^, H2-fr 

30 150 ^^^V^ ^^i.2.S*>^ w}:iE^]^;^>2] l-e]!! ^ 

21] 

S.^>^^$el^^>^^^^2::?i^S. MS-H2-HCI 
^-§-*>^ ^-f . 750 ifl^l 950 t:, 'a-^^ 5 tfl^l 150 Torr. MS 

(monosilane) -R-^^ 0.1 1 slmolo^, HCl -R-^^ 0.5 ^fl:^1 5.0 slmolc^, H2 

-B-^-a- 30 vfl^l 150 slin.^S. ^^*>fe -s-^i l-e^n 
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22] 

^]4^M 9X<=^^^. £^>^^#eizL» ^^^t}^ ^:^]^, Si2H6 + 

Cl2 + H2 7>i Al^^^ >«>>-§-«M, o]^ -B-^^ 0.1 vfl^l 10 seem. 0 i41 

^1 5.0 seem, 0 ^^1 20 seem* '^V-g-s^Vfe ^^i^S*>^ ^£^l:i;^>Sl 

23] 

10% PH37> ^-B-^ H2 7}^% 9m W £.^S:?i*>ollAi ^^€r>^ ^ 
24] 

>114^<^1 ^7] >a^^ 3E^^^#el:z ^^^^^^<^1 GeH4 7}^^ 0 

10 seem *^ ^^i^Se>^ «V:E;^l^^>5l ^^^^^ . 

I^^^J- 25] 

^14^<^1 ^^7l >5d^^ ^ef^^]]^]^ ^^^-g- UHVCVD 

^Hlsq- ^tf.^ ^^^^sl^'^^^CSEG) ^-g- UHVCVD^Hl'Hl'H ^19^V^ ^ 

I^^^J- 26] 

^116^<H1 $Z<H'^-1. ^7] MM^^^ LPCVD^til Sfe UHVCVD ^wl^fl^Af 



52-33 



1020010063059 ^^ '^:^}-: 2001/11/27 
27] 

28] 

427*j-ofl $X<^^^, ^^y] ^n^, NF3 + 02 ^^7V^i- A]-g-^> 

^. ^7] NF3^ -H-^^ 10 ^^1 100 seem, O2 ^ -B"^^ 30 ifl^l 300 seem, He^ 

-R-^^ 100 2000 seem. 1 200 W, 1 mTorr ifl^l 10 

Torr. ^lE^ ifl^l 200 TC^ ^^3r>^ o.^^].^ aV^.;^] 

[^^•sj- 29] 

cf^^ -Mel^* 3L^^H T^^^s)^ o.^^].^ tii.:£^l^^>o^ sajzi ^ 
30] 
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31] 

Si-H-Cl 7l^o.^ *>£l, DCS-H2- HCl 7}^i^^^i^ MS-H2-HCI 7>>i 

[^^^J- 321 

;*il3ioil Sl^H'H, DCS-H2- HCl 7}^ A] 

r:^;^^ ^-g-^V^ , ^5.^ 750 xfl^l 850 *C , 5 760 Torr. DCS 

-fr^^ 0.1 ifl^l 1 slmoH. HCl -B-^^ 0 vfly^] 1.0 slmoH, H2-fr^^ 30 vfl^l 
150 slmAS ^^*>5], 0.1 vfl^] 1.5 slm^ 1 vfl^l 10 % PH3/H2^ ^>^s:]-^ 

[^^*^ 33] 

^131^<H1 ^1^^ S-^^^l-slli ^'^^Ajoj], MS-H2-HCI A]^^^ ^ 

^-f , 750 vfl^l 850 °C, ^^^5 760 Torr, MS ' 

(monosilane) -6-^^ 0.1 ^fl^l 1 slm<5H , HCl -^-^^ 0.5 xfl^^l 5.0-slin<5H, H2 
-^^^ 30 vfl^l 150 slm^S. 0.1 i^^l 1.5 slm$] 1 10 % PH3/H2 

[^T^^J- 34] 

>I127«J-<^1 9X^^^, #e1-^P>^e|^ ^Bl^7l:^oll <&^>H1^^^# 
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351 

H2O2 T^-g-^* 1:1 vfl^l 100: IHl^^ -S-^l«>:il 80 vfl^l 120 r. ^1^^ 1 

ifl^l 20^-S-^ ^>««1^^ 2^>^ 100:1 ifl^l 500:13. HF^-§-^^ 

36] 

»127«J-<^1 ^<H^i. ^71 ^^^^ ^V7l;gl^^»S-^o)l sisfl ^^^^>^ 
37] 

>ll27^ofl $1<H'H. ^7l BPSG« i^*>^ -a-^^ ^IH-^^ '^V-l- 

[^^^J- 38] 

>ii37«j-«^i ^^71 s.^^^^B\^m ^^i-^^i- 

[^^^J- 39] 
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401 

^130*J-<^1 9X<^^^, ^7] UHVCVD«o^'^<^l ^^^^Hl. Si2H6 + 

CI2 + H2 A]^^^ ^''V-g-^V'^., -B-^^ 1 ^^1 10 seem. 0 tfl^l 5 

seem. 0 ^^1 20 secm^S. Aj^lJi, 1 ifl^l 10 % PH3/H2* ^}'%-^}^ 

41] 

^l40*J-<^ $X^^^, ^7] ^^n. ^^^aHI GeH4l- ^7H>e1. 0 ifl 

^1 10 seem -a-%=* *^ ^^1-^^ *m ^£^l^;^>fil 



[^^^J- 42] 

^^1^, ^^^l]<^l5Ei ^^^-g- UHVCVD^«ls1- ^ti.^ SEG ^-8- UHVCVD^wlojlAl ^ 
43] 

^127«J-<^1 ^o^^^ ^^^^^ ^:^M<^] Tllol^::;!^^ ^^i^}^ ^ 

I^^^ 44] ■ 
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[^^^ 45] 

^^goi^ofl ^^^^^^ ;g-foii ^c^^^ m.^%}7] ^sfl ^l-e?n>>iH 
I^^^J- 46] 

^I45*j-<H1 SZ^^i, €1:^^ #<^l^i 1 10 /im 

[^^^ 47] 

^144^<^1 9X<=>]^^, -^7] -a^^ ^-^^tt ^ ^^^/:B5fl^^ 

^ ^^^^m ^^1^. €1-^^ ^mtb^ i^^^^^ ^^^H ^ 

[^^^ 48] 
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